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实验结果表明，本文所提出的基于 DWT-DCT-SVD 和 CFA 的优化算法具有
较高的不可感知性、鲁棒性和安全性，该仿真实验全过程在 Windows 7 操作系统
































With the development of the transmission technologies and the Internet 
technologies, the digital media industry began to flourish. And with the development of 
digital media industry, originators’ rights and publishers’ reputation are affected by the 
condition that various infringement behaviors, particularly the pirated video and image 
products, have been occurred. Particularly, It is made by the development of 
communication technology and the improvement of computer performance that 
similarity index between the pirated products and the original is becoming higher and 
higher. As a means of information security protection, digital watermarking technology 
can be used to protect the copyright of digital products effectively. Therefore, digital 
watermarking technology has drawn the attention of the researchers. 
After being read and analyzed large papers on digital watermarking technology, 
the following work is completed in this dissertation: 
(1) In this dissertation, research background and research status at home and 
abroad on digital watermark technology are summarized. After being analyzed the 
framework, features, classification and evaluation methods of digital watermarking 
technology, chaos theory and the firefly algorithm are analyzed, and the chaotic firefly 
algorithm named CFA is proposed to gain the optimization of multiple scaling factors. 
After being studied the theory of discrete wavelet transform (DWT), discrete cosine 
transform (DCT) and singular value decomposition (SVD), these three transform 
domain algorithms are combined to enhance the robustness of the proposed 
watermarking algorithm. 
(2) In this dissertation, the simulation experiment of the proposed watermarking 
algorithm is completed, and the experimental results are analyzed. Eight different image 
processing operations are selected as attacks, such as cropping, filtering, JPEG 
compression, etc., to evaluate the robustness of the proposed scheme.  
The experiment results show that the watermarking algorithm based on DWT-















and security. MATLAB 8.3 is used to code the algorithm on the Windows 7 operating 
system for the simulation experiment. 
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